Spontaneous cholesterol movement between lipid vesicles and monkey small intestinal brush border membrane.
[14C]Cholesterol movement between egg phosphatidylcholine-cholesterol lipid vesicles and vesicles prepared from monkey small intestinal brush border membrane (BBMV) was studied in physiological buffer at 37 degrees C. The rate of cholesterol transfer from sonicated unilamellar vesicles (ULV) to BBMV follows apparently first-order kinetics. Intermembrane cholesterol movement was strikingly similar in both the directions. However, from BBMV to ULV, the transfer rate was three times faster than that of ULV to brush border membrane (BBM). Similarity in the rate constant was observed when cholesterol transfer was studied using either large multilamellar lipid vesicles or ULV as the donor and BBMV as the acceptor membrane. Rate constant was also the same when the acceptor membrane used was either intact BBMV or ULV prepared from BBM lipids. The rate of transfer of label was not affected even when the acceptor vesicle concentration was increased over fivefold, indicating the first-order nature of the reaction. Transfer of cholesterol from ULV to BBMV was accelerated by the presence of acetone, dimethyl sulfoxide (DMSO), deoxycholate, and papain. Partially purified nonspecific lipid-exchange protein increased the rate of cholesterol transfer by about threefold. Reduction in BBM cholesterol and phospholipid content was noted by DMSO, acetone, and deoxycholate, while papain caused a small depletion of membrane protein. Cholesterol transfer is temperature dependent with an activation energy of 31 kJ X mol-1, which is almost identical in the presence or absence of nonspecific lipid-exchange protein. The molecular mechanism of intermembrane cholesterol movement is discussed in view of the kinetic data obtained.